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About Us
Andrés Ruzo
E-mail:
Cell phone:
Majors:

4th Year

aruzo@smu.edu
B.Sc. - Geology
B.B.A. - Finance

“I believe in progress through education and I love exploring new possibilities, which is one of the reasons why this
project first appealed to me. People don’t know how much energy is sitting right beneath their feet, and my hope is that
this project could help make that very clear. The world’s environment is not where it should be--we need to fix it, and I
firmly believe that geothermal energy is a part of the answer. It is a business with a soul, that promotes energy
independence, the economy, and a cleaner environment, and at the heart of it all is the simple ideal that we should leave
this world, and SMU, better than we found it.”

Elizabeth Corey
E-mail:
Cell phone:
Majors:

2nd Year

ecorey@smu.edu
B.Sc. - Environmental Engineering
Pre-Law

“When Andrés first approached me about this project, I must admit that I was skeptical. I had heard of geothermal
energy, but believed that it was not a reasonable solution to today's energy needs. However, as I began to study
geothermal energy, I realized that I was wrong, and that it is an efficient and practical alternative energy source. This
project is extremely significant because not only does it have the potential to uncover and put to use one of our largest
natural resources, but also the research will help promote knowledge about unconventional alternative energy sources.”
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Our Mentors
Independent Study Advisors

Prof. David Blackwell

Prof. James Smith

Prof. Shannon McCall

Geologic Study Advisor

Financial Study Advisor

Engineering Study Advisor

SMU Geothermal Laboratory

Cox School of Business

Lyle School of Engineering

Each Independent Study Advisor serves the important role of providing regular guidance to their students over the course of the research.
Above all the Advisors help their students learn, grow, and prepare themselves to solve real-world issues relating to their study.

Supporting Advisors

Prof. Robert Gregory

Bruce Bullock

Supporting Geologic Advisor

Supporting Financial Advisor

Huffington Dept. of Earth Sciences

Maguire Energy Institute

Michael Paul
Supporting Engineering Advisor
SMU Campus Planning & Plant Operations

Dean James Quick

Maria Richards

Organizational Advisor

Education & Outreach Advisor

Huffington Dept. of Earth Sciences

SMU Geothermal Laboratory

Supporting Advisors do not meet with the students on a regular basis, but still provide guidance over the course of the research.
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Executive Summary
This proposal requests funding to complete a multidisciplinary comprehensive study
evaluating the geologic, engineering, and financial feasibility of establishing a binary-cycle
geothermal power plant on the SMU Campus.
Binary-cycle geothermal power plants produce clean, reliable, emission-free base-load
energy, while having a small physical footprint. As North Texas exhibits higher than normal
heat flow and fluid flow rates at depth, it becomes clear that the geothermal potential for
North Texas, Dallas, and SMU remains totally untapped.

If favorable results are found, this study would identify future stages of the project that
go beyond a student project and require larger scale operations, logistics, and capital
investment, and would also serve as a resource to attract the necessary investments to
develop the geothermal resources under SMU.

Installed UTC Binary-Cycle Geothermal Power Plant at Chena
Hot Springs. After the wells were drilled and the lines were set
up, total installation time was 24 hours from the time the plant
arrived on the flat-bed truck to the first energy production**

Delivery of the ENTIRE Chena Hot Springs Geothermal Power
Plant near Fairbanks, Alaska.**

**Pictures courtesy of Chena Hot Springs Resort (chenahotsprings.com)
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Problem to be Addressed
Currently, in Texas there exists a major issue regarding electric generation. There is a desire
to “go green,” yet there exists a major logistical problem. The best areas for wind and solar power
are in West Texas, far from the major cities and energy consumption on the eastern side of the
state. However, in the eastern side of the state, and often in the heart of the major cities of Texas,
there exists a renewable energy that has been grossly overlooked--geothermal energy.
In Dallas, we are directly above a huge and untapped geothermal resource based on heat
flow values, as shown in the Geothermal Map of North America below. Given SMU’s location
and position as a center of learning, it may find itself in a very fortuitous situation, which may
enable it to take the first step across the threshold of a new era of energy use for Dallas, Texas,
the country, and the world.
The question now remains, can geothermal energy be utilized economically to generate
power and make SMU the world’s 1st and only geothermal powered university, and an leader in
sustainable power generation?
To answer this question, a geologic, economic, and technical feasibility report on
developing this resource must be completed to ensure the development of geothermal energy at
SMU.
Population Density Map
of Texas

*Image courtesy of SMU Geothermal Lab(smu.edu/geothermal)
Selection from the Geothermal Map of North America, 2004.*
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Project Goals
The proposed SMU Geothermal Project seeks to evaluate the feasibility of installing a
binary-cycle geothermal power plant on the SMU campus, and present the findings in a series of
reports and educational materials.
Geothermal energy is a sustainable, cutting-edge, zero-emission, green technology; that can
supply megawatts of base-load power, and physically take up such a small footprint that most
people will not even know it is there. Successful implementation a binary-cycle geothermal power
plant would make SMU the world’s first geothermal powered university, and show SMU’s
dedication to reduce climate change, as well as its support for sustainable-energy education,
particularly in the fields of renewable energy sciences and engineering, as well as business and
economics.
The Second Century Campaign: SMU Unbridled, seeks to focus on increasing Quality for
Students, ensuring and expanding Faculty & Academic Excellence, and providing an improved
Campus Experience, to ensure SMU’s place among the best schools in the world. Through the
development and utilization of the SMU Geothermal Project, the groundwork could be laid for a
real-life laboratory supporting sustainability education and research in a wide range of fields such
as engineering, earth sciences, and business.

“true progress is
founded upon education...”
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Beginnings
The SMU Geothermal Project first conceived in June 2008 at the SMU
Geothermal Energy Utilization Conference, when SMU donor, Bernie Karl, issued
the challenge, “SMU, you’ve got the best Geothermal Lab in the country, along with
top business and engineering schools—heck, most of the companies here [Geothermal
Conference] profit off of your knowledge! Why don’t you put your own knowledge
and expertise to good use?!”
Most of the audience would simply dismiss this as far-fetched rhetoric,
however, it struck a chord with a student in the audience, who then began asking the
question, “Can this really be done?”
On the journey of finding the answer, the SMU Geothermal Project was born.
It is a student led, faculty & staff mentored, research project that focuses on
evaluating the Geologic, Financial, and Engineering feasibility of installing a
geothermal power plant on campus.
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Research
i. Geologic Feasibility
A geologic assessment is required to determine if Dallas County has the resources and potential
necessary to generate geothermal energy.
A preliminary review of the geology and geothermal potential of Dallas County, by
Andrés Ruzo suggests that:
1) The Ellenberger Limestone Formation, which underlies SMU at about 10,147ft , may
have the required temperatures and flow rates to sustain profitable geothermal energy
production.
2) To reach the Ellenberger Limestone it is necessary to drill through the Barnett Shale, the
most productive gas producing formation in Texas; which is virtually untapped in central
Dallas County. Ergo, there is tremendous potential for co-production of natural gas from the
same well that would produce the geothermal energy, increasing the economic feasibility of
the project.
3) Depending on the extent of the Ouachita Fracture Zone in the Paleozoic rocks, there
may be even higher potential for geothermal fluid flow than imagined, as well as untapped
natural gas reserves entrapped in the subsurface in addition to what would be found in the
Barnett Shale.
The study will be completed by February 2009 by Andrés Ruzo, with Dr. David Blackwell serving
as Faculty Advisor. The completed study will include accurate cross-sections depicting the
subsurface geology, as well as information regarding depths, temperatures and flow rates, that will
be used in the Financial and Engineering assessments of the project.

-7-

Research
ii. Financial
This study will consist of an intensive financial analysis and yield a financial plan specifying
how to most efficiently execute drilling the wells, installing the plant, and producing energy and
potentially natural gas from the same well.
To create such a financial plan, it will be necessary to investigate energy finance, asset
valuation, and cost/benefit analyses of similar geothermal plants. It will also be necessary to
quantifying geologic, financial, and operational risk.
The study will be completed in May 2009 by Andrés Ruzo, with Dr. James Smith serving as
Faculty Advisor. The completed study will include an over all budget for the exploration,
development, and production phases of the project, as well as benefits of economies of scale, and
what size plant would be the best investment for SMU. It will also cover various topics of risk
analysis, valuation, and legal issues associated with mineral rights, zoning, and site location
regulations.
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Research
iii. Engineering
Due to advancements in geothermal technologies, we could purchase an off-the-shelf
binary-cycle geothermal power plant.
However, keeping in mind that SMU is an innovative and progressive center for higher
learning, the SMU Geothermal Project presents an opportunity for the students and faculty
of the Bobby B. Lyle School of Engineering to improve upon existing technologies to make
the SMU Geothermal Plant more efficient.
The goal of the engineering research is evaluating the most efficient cooling systems
for the binary-cycle geothermal power plant by combining cooling towers with temperatureregulating passive geothermal technologies. Furthermore, this study also plans to analyze the
environmental impacts of a geothermal power plant, on the conditions at the surface location,
as well as subsurface water flows, and the area drilled.
The study will be completed in May 2009 by Elizabeth Corey, with Adjunct Professor
Shannon K. McCall serving as Faculty Advisor.
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Proposed Timeline
Completion Dates (2009)

Description

January 1st

Original draft of Geologic Study submitted for review.

January 30th

Submit SMU Geothermal Project for Big Ideas Grant.

February 15th

Revised final draft of Geologic Study completed.

February 28th

Courtesy meetings with all Deans and Administrators, as well as the
President of SMU, completed. (In order to ensure awareness of the
research underway at the university, and also to obtain invaluable
input in preparation for the final review.)

March 3rd

Submit Abstract for presentation for Geothermal Resources Council
Conference in October.

March 12th-14th

Complete research at Bureau of Economic Geology Well Log
Library at UT Austin.

April 1st

Identify potential members of the SMU Geothermal Project
Committee. The purpose of this committee is to formally propose the
SMU Geothermal Project to the SMU Administration and Board.

April 29th

Kid’s Environmental Fair at St. Monica Catholic School,
approximately 400 students will be participating. This will be an
outreach for furthering geothermal education.

April 31st

Finalize SMU Geothermal Project Committee members.

May 1st

Original draft of Financial Study submitted for review.
Original draft of Engineering Study submitted for review.

May 11th

Draft paper due to the Geothermal Resources Council if Abstract is
accepted.
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Proposed Timeline cont...
Completion Dates (2009)
May 31st

Description
Final draft of Financial Study completed.
Final draft of Engineering Study completed.

June 3rd

Present findings of the research studies to SMU Geothermal Project
Committee and shape the Official SMU Geothermal Project Proposal
to gain full administrative approval.

June 13th

Final draft of SMU Geothermal Project Proposal completed.

June 15th

Formal presentation of the SMU Geothermal Project Proposal to the
SMU Administration for review.**

**If the project is accepted, further coordination will be necessary from the Administration to
implement the project in compliance with logistical construction and contractor policies and
amongst faculty to further enhance the learning experience of students involved with this project.
With the aid of SMU’s Development team and external affairs, a financial committee will also be
assembled to begin attaining full funding for project implementation from outside investors of both
the private and public sectors.
June 19th

Present research at the 2009 SMU Geothermal Conference, and
ideally, officially announce SMU’s commitment to energy
independence and a sustainable future, through the SMU
Geothermal Project.

October 2nd-7th

Attend and present the research and findings of the SMU
Geothermal Project at the 2009 Geothermal Resources Council
Conference in Reno, Nevada. As the world’s largest and most
prestigious yearly international geothermal conference, it would
provide the students with an amazing opportunity to present their
findings to the international geothermal world.

October 14th

Present results and feedback from the Geothermal Resources
Council Conference to the SMU Geothermal Committee. Consider
the suggestions and concerns of the feedback and systematically
address any issues found with the research.
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Anticipated Budget
Description

Amount

Technology..................................................................................$70000
RAM/ Memory..................................$500
External hard drive............................$200
Purpose: This study has required the storage of very large digital files and databases, which
are currently on Andrés Ruzo’s laptop. The project includes very large compressed oil & gas
well logs and detailed maps, which need additional memory for proper loading. This
information needs to be safe guarded and furthermore there is a desire to have all these files
backed up on an external hard drive solely designated for this project.

Marketing Materials...............................................................$1,40000
Cubic Cross Section of Dallas County
Idealized Stratigraphic Column
Animations: “Tectonic History of Dallas County” & “How the SMU Binary
Geothermal Plant Works”
Public relations website and site materials
Printing of Materials
Mailing and Distribution Costs
Booth Fees at local renewable events
Purpose: A major part of this study is the advancement of geothermal education, these
materials will allow for a clearer and more professional method of explaining and presenting
the project to the public. Fortunately, the Huffington Department of Earth Sciences has many
geologic software programs available to this project, however Rockware Software graphics
and modeling expansion-packs may be required in the future, and marketing funds will be
allocated accordingly.
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Anticipated Budget cont...
Description

Amount

Bureau of Economic Geology Well Logs..................................$35000
Ground Transportation.......................$125 (To and from Austin, Texas)
Lodging..............................................$120 (1 room at $60 per night, 2 nights)
Food....................................................$90 (Est. $15 per meal. 3 meals a day, 2 days)
Copying Well Logs.............................$25
Purpose: The Bureau of Economic Geology Well Log Library on the UT Austin campus allows
access to any well log drilled in Texas. However, the only way to gain access to the logs is to
personally go looking for them. This well log data would help complete the research regarding the
geothermal potential of Dallas County and could also be used by the SMU Geothermal Laboratory.

Geothermal Resource Council Conference...............................$2,55000
(Expenses for Andrés Ruzo and Elizabeth Corey -- 6 days, 5 nights)
Airfare to Reno, Nevada....................$900 (2 tickets at $450)
Lodging..............................................$750 (2 rooms at $150 per night, 5 nights)
Ground Transportation.......................$30 (Taxis from airport to venue)
Food....................................................$270 (Est.$15 per meal, 3 meals a day, 6 days)
Admission...........................................$0 (Free for students)
Workshop & Excursion.....................$600 ($300 per person)
Purpose: The Geothermal Resources Council Conference in Reno, is the world’s largest yearly
international conference specializing in geothermal power development. Participating would serve
as a capstone for the research, as the students could present their findings and work to the
international geothermal community, as well as seek feedback from industry experts, and further
their learning by attending the seminars, workshops, and excursions.

Total Anticipated Expenditures.............................................$5,00000
Funds will be managed by Andrés Ruzo
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Conclusion
There is no doubt that the SMU Geothermal Project has already gotten a
great deal of attention from private, public, and academic institutions both locally
and internationally for its innovation and cutting-edge nature.

For SMU: The fruits of this project could make SMU the world’s first geothermal
powered university. This project could also potentially produce everything from
cutting-edge geologic data, a state of the art research facility that also provides a
clean, base-load, in-house source of energy, first-hand industry experience for the
SMU students involved with the project, an on-campus testament to the power and
caliber of SMU’s academic institutions, and the respect and notoriety of being
industry as well as academic leader.
For North Texas: The successful implementation of the SMU Geothermal Project
could be the start of a new era of sustainable development in Dallas that could bring
industry and capital into the area, as well as provide low-cost, clean, base load, and
reliable renewable energy.
For the World: The discoveries made at SMU could serve as a basis for future
projects at public, private, and academic institutions across the globe.

We are at the threshold of a new era,
and it is our turn to take the first step.
-14-

